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KcnojibsoBaaBe: cpH pdfOHTHP-HOQyiHiyTftHHWx pafiorax. O^tcxKvsBaer uoBbonamt s^^exTiiBBocB ctftct^ 
CyiPKOCTb H3o6peTeHivi: no ciiooo6y ocyii^ecTBiimoT yoensPKHBe ;piaueTpa kohohbu b Bvrqjeanc 
S3QJX5IX9IB. JUiaMcrp KonoHHbi yDcmrsiBaioT oa cmct yBenHtmBa»ii;eftcH b o^bcut igm TacpACBini 
HeoopbisnaTofi paopyinaioiqcfl CMocax (HPC). Ee aaKatomaurr b sanonqy h C03;iax>T Mocr b nrrcpBanc 
B3Qn«9ai. 1 3JI. ^Jibt, 1 Te6n. 
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Descriptloii lOmcaHKc ■3o6peTCBMiil: 

Ifao dpcTt uKe ttTMULBiita g pcMOHTw^-ipQnHigBambiii pa6<yraM gPMP). a wutaao k aiooo6au BooCTaBDPi<giPi 
ttftMrnptaocrm dasonosHoro upocrpaBcrea. 

Ito Becrea cooco6 BoocraHoaweBiig rqpMmriHOCTB sasonoBBoro DpocrpaMrrBa nyrcu coqnaHBsi 
ffaBOT gw eeyrpH o6cw«a koiidbbu m orao m e MM P k xumanaBBtsuy npocxpaBcroy 
iBarBBTaHBs s^^cxm ktxm BspuBaiOKM 3i4»TOl. npoHODpiprr KanysaBiie oCiccvimA kojioehu h 
nsKe^ax^m aasopa Musny KonoRBOA h i^^arnoiiM xaiineu P|. 

H^ocrmH aaajw ra aavno^iaxmsi b tqm, trro, Bo-oepebo, ooc^aBBe KSfSfarnwBoro f^amma nyreu 
Hangera BiPi g quKocra nwrvupar r paspymcHHc sonoBHU to TQixbKo b BsrepBane, b xoropoM b KonuveeaM 
HMcerrcH Ucmcht, bo h b KHTqjBanax. rjffi qeMeara aer. 9n> omcao ffosi qenmrraocn 
oecaffBoftaQwoHHM. Bo-BTopbcx. B^bmoHHe 3aptg^ npoqpoc uawoKomy^mpycMbitt, uto mo«ct npHBecm k 
BapynsESKD KonoHBhi h npuarraaro Kaxma. 



<^OTBM SDo6pcTeaiD0 no rcsoaiPiccKOtt cyxq^ocTH tmnmrcH 010006 ycrpaacKBH saKomnabix 
' flBM^erpa KonoBHU i^oKsnyprr nyreu i^9Q>aBmra€CKoro aoondteiwi m KonoBHy sa 



1 B rtn nwirt Tpyffpaaoacrm p«6oT aa ever HBodnypMocni 
. Ecrropoe, sax npasHno. bc oTmnacTcn BbnoRoft m^cBBBOCTfaD. 

3anaTO 3axmoiuercn b noB h anrwim s^THBeoeni peudBrao-BdonflmuBBUX pa6<yr h b csBMeaBB 
Tpy^oaaTpar. 

3waiia ffo cTHragro i to*, vro b gboco6c BoocraHoajicmia rcpMmriBOCTii aaianoHHoro 
npocrpaBma nyrcu yB CPmiouw ABaucrpa KomwHbi b mrrcpBanc BsonHiora ^^lawerp sonoBBbi 
yfaiJfHMMi aoT 3a c«WT yBemPBOBawiqeAcff b o6MMe npH Taep^eHBa: BeBapuBOBToa paspyman^eA cwecB 
(HP O i3L KOTopyp aaganHBaioT b Konaaify b cosflaiOT moct b HBTepsane KdOTuii^ni. Hps b KamcrrBe 
HPC HcnctfibsynTCMocb if3B0CTKOE!yn Ana ropHMc h 6ypo8bix pa6oT ^CHTE). 



ycacmHocTb peuaarao-woonmjfioBmaK pafior no BcnpaarxeHBU BcrqiMrrBtiBDcrni up^eBTHuro kqjiu«i 
npcownrarp 50%, 3to otiMCBfurcs reu, vro npHMcaneiitce BsaiunvniBBfaie Marepnajiu (a ocbdshom 
i^CMCBTBbift pacTBop K pacTSopbi CMQji) odjiaflanT o6ti9o« Hiey^ocrraTKOM - yca^noqaocruo. 

B iipott6&L>e SKcnTiyarax^oi cgfWKi m bi rcpMCTiiMHocm> saKOJZOHHoro npocrpaBcTea dnoKarrcH. Sro 
"^^^i;*^^ BoaweftCTBBtM KarpyoQs aa o6caffpyM> KonoH^y a ZQSMeHTOUft aaMCBiw Hanpauep, 

ycT^CBJXceo, ^ra iqai chrschbb AaancsBR b ryB«MWHr nposmocTb cnjcxmemtn qeMcsTHoro aaimn c 
KonaoBoft yifCBfcniamfi. Boe bbj^a nrp^opaiQoi rauc npscBcnsTr a yxyj^ncsno ooctorbbb qewesraoro 
KQj ima. Bt o mc ppa^ saMdseHo. vro BoiocpemcTBCBHo b HHTcpsanax uep^opgavoi cojcsmtaxc /KaaraxT/ 
tuamrmro kbmbr c KanoHBaA yjiynmaercH. nocjie»BBl o^btKBsaor yBcmneBBcM conbi upBmtam 
■onoBHU K R^icniy b peayntmrn ee a^^^ovdc. Docne oopeccooRH o6capfio1t kohohhu Taaac, xaa 
npanno.KalinK9^arrciiHapyixieaBeeexonaKTacqeMCBT^ Ope 3t«m HaBtSonbuac napyoieaiw aoHTaKra 
omicneRu b BorepBanax nnacroB c Buooaoft nposHi|^»<ocTu> h aaaqpHEM. B nnacrax c a^nBemcHHOfl 
BapymeHHH KOHTaxTa nocne onpooooBui Kami: bocto vnansmxiH b oobc aonoHei^^iBoro ROHTaxra 
/BHK/PI. 

^^Bu pacneraBiB npoqycpyp ciiooo6aocTt> Am DpnomBCBBOft b(w>i KonuieBaro MHspoaaaopa uemffy 



'''P**^™^ ♦oP¥ynyAapcB-Beflc6axai«im 



Q = <B ^ > / _ ; 

Tl« 087*10 •H 



rw« - B-nyipcBBHfl ABaMerp up M e a i m av Konboa, u; d-cHeniHBA 



AHaurrp o«c^^^ KWiaHHbi, u; p-oqjcimaA AaanCHHB, Ha: x -KOd^^eiVKSr 
canpoTHWiewift; H-AiWHa ii«po3a3opa. m; Q-pacxow aonu. i^/cyr BK»eu otioGBwieBBB M- « : P/H - 
^ P. i^e « . 3a3op M«BW ww«a«* B opuemmiM aaii^ 

Torna ♦opuyBa /!/ Bueri. y jg . Onn Qapq(e>»m» 



<2> 



BOd^EimeHTa nwpaHrawociuix conponmncHBfl hco6xdabmo BbiMiicnsrrb Kpirrepaft Pcftaontflca 
'^•^ r^c V - KBHeMaTHHecxaH BR3SocTb Bonfat / npB 70*^ V ■ 0,5» 10 ® v'/c). 
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KCB^^aKQKUT GonpoTBBncBHff oQpcmemDOT no 

MnammK ^ - OJS^ 10' V/c; d - 0J66 m; 8 « 0.1 mm 



OKTCMa ypaDBCBKft 72-4/ pemaerai MeramoM ncn^opa. 



TasBM o6|>a30M. Mcpes saaop 0.1 u npo rpsnacHTe AaanemM 4 MIla/M k jmrepaaT^ iiq>^opaiQBi Moscr 
nocryiun* osono 22 m' ncwbc b cynui. 

noBMDRHitc AoancHBR B o6c«jpiiift Konaam ngmammi 'r k yeempieBno ee nsaMnpa. Pacneru noBaabiBaayr Ba 
CKOOMEo ayjKBD noBUCHTb ABBHCBMe B KfwiHiwft, vToGu pivPVC yBOTRmcii Ba 0,1 MM om 

nepocpbrnDi MHspoaaaopa. 



^Qpuyna. jjfm p^ajibBbu n r pn ur i q if fuUI sapyaHofl creHXB Tpytiu no s^aqe Jlmne hmcct /5/ 

O s — — • r- » r <5> 

Mna;r, -BqrxpeBBBft piypyc Tpy(k>(. m; r, -bbcsi^ 
nycn. P| - Pa•^P■^ wm PrP^P.,^. 

r«e P^ ■ H30biTO«iBoe AaBncBHe s xanaHae no cpawfnro c H&pyjKHboi A<>^«™eu. 

Tof7(a ^pMyna /6/ tfyner Hba-ii»y^gi i » ^a^^ ora^Ra 

* = i ~T-^* «'> 

<r*-r"> <l-n>Cr*-p'j Hpa »- 10"Sc P, - 20 Mlla: r, - 0.075 M: r, - 0^ M. 

> 

« 33.7 Mlla. 



* <8> 



P 



«•« z 



z 

S*0«07B 



•20 



Pacwerw naKasMBaarr. hto ecna mcjkav oftray proft sonoBBott h ocMCBTHbOi Kojibqpu cymecTByrr 3a3op 
ocizBHBBoA 0.1 MM. TO AOCTaTX)>iHo B KonoRHC cooAaTb AABn^HBe 33.7 Mlla H saaop Gyncr nepcspMT 3a cw 
ypcj UtHMw BHemHcro ABauerpa KonoBBU. Tasoe AaBneane b a^c donunee moxbo cosn«n> nyreM 
p i n N rngTU Mi B KomnBe Mocra as w rm p WBgaToa paspynnaxnAeft cmkm /HPC/ ■ b ^octhoctk caiecM 
KwecTKOBOtt Ann ropRbix m (Sopoeux pa&yr /CMTBy [61. 

HPC apBMe&niox. m»BBhsu oCpaaoM npH paspymeaHH iipo<iHbzx xpynsHX MvrepsanoB (oianubie nopenw). 
6eT0BBMx M scne3o(SeT(«Hfaix ii3Aeniia» xauEBBfaix znaAPK, ppa. AO^brau npopoABoro xbmbr. 

HPC qame Bccro npc^^rraEPuatrr cci6oft noponiKao6pa3Hfaic iseropKKOic h HPHryHP Twiarrr v^^ uaTcpaariM, 
AaanQK c DOAoft lApramayK) pcam^oo (pH-12). npe cMomiBaEiQi mpomKa HPC c ooAoft o6pa3yrzx:fl 
tyoaoBm (pa5oHaH CMCCb). KoropaH. Gynyim oanKran b mnyp. cy^enaHBbxfi a oGiiCKTe, oo^cjsaii)^ 
p»pynKBBK>» c TemacM BpcMeaa cxBaruBacTCSi. Teep^eeT*. CABOBpeMCHBo ywjspmam, u o6i>eMe. 
yBC/uBwoie (MhsCMa - cncy^cme r^Aparaivn xounoHeBToe. nxapftinjBX b gocxob HPC, t^BBqAsr k 
paasBTno b mnype nvoMrratorasBiiro naaneam (6ojice 40 Mlla). nc« acActcbcm mAparanBOHBaro 
AaBRCHBR B rene ofStAra paaeeBaBTCft BaapAscRan, npaDOAAn^ie s cro paspymenHX) |7|. 

npqyiaracMbifl cnooo6 xsansas^ oaKonaHBaro npocrpaacTBa otyn^pcrrBniaiyrcjuf^mipu o6pa3CKM. 

B cxBaxxfHy cnycxaarr aojioHHy HKT c TasKu pacttcroM. wrotfu hidkhhA kohex^ najfofj^um aa I0>20 M HBxe 
mfTq>Bana oqs^aAnH npoAyKTHworo njiacra. Bo36yama]OT nnpKyTifinBio n npftwij^ftiw ^wnwnny boaoA. 
oxnasACHRoft jjp 0-I0%. 
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3aTBopHioT HPC Ba fiqme c Teun^arypoft 0-10«C. 

"P" npocnwHCTBe b HKT daxanHBUcyr eymaamo HPC b o6i>eue. Beo6xD|nHMOM «n« 

np<^aBnHBa»r cycmaaHW HPC flo BbipaoBHDaaTO 

r^rawamoiyr HKT flo rnytirau pacnMoseBBR bbxbik istp^opts^BOBHtoi mepcraA n npB 
HeoOMQHiUiuriii npfl MMB MOT CKiwiinniy , buuusm BsCSbrroqiifaift o6i«eM HPC. 

ntv^B^iaxirr HKT Bbonc mrtpBaji^ mp^opasstm. rt^putmovfynr 3aipy6Hoe iqsocTpaBcroo aa mm. 
BcooxooBine Ann pacnmpcBKH a <imepxfijSBBHHPC. 

OcBaBBUOT cssasBO/. 
npcHuynipCTBMi iip<;^aiu-«<Moro 

■HrcpBwiy nep4K^MciBa i^oacxo^prr hc 3a cw rmonanBHecsoro BoaneacTSBn aa Konoaay. a 3a c«wr 
ooqnaaaa a o6c^^^oa xonoBBe nocra va pacsaspmatfracsi iiaTefBrajia. 8to, so-nepux, caauatfr 
BM6aqnaM0CTi> ycraBOBKB nasepa; Bo-BTopfaOc yvfaimrT BpcMcaaue darpaw aai^MB^OB PHP. 
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Claims (Oopuyna K3o6peTeHMHl: 

1. Cnoco6 DoocxaHoxvicHHH rq»«m«HOCTH saKOTioHHoro DpocrpaBcmi nymt yBrnmcBim j^uMnpa 
KonooBu B mrrcpBanc Rscjummi. cmnraaioiiQificsi rtu, uro j^auerp RonoaKU ysenaqBDaxxT oa cqer 
yBe/uKHMoaviiieflcR b odoflkie npH Teqs^^eHBs BeBsptrfsuaroft paapymamqeft cmbcb (HFC), Korapyn 
3aKa«tHiKdOT B KonoB^y. h ooq^aDT iidct BBirrepBsuie B3onsnQDi. 

2. Cnooo6 no n. 1. orinPtawiii^flcH tch, «ito s Ba«iecTBe HPC BcnoiriiayKrr cuecb BaBecTKOSFyio atoi rtipiifauc b 
6ypoBfaix pa6oT (CMTE). 
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OrawlngCs) [Mepreul: 



XapaKrepMCTMia HPC 



Ta6/iH ua 



SHaweHMe 



1. BoAOCMec6BoeorHoujeHitecycneH3UM 

2. PacxoA nopoujKa. tohh Ha 1 m oGwnia 

3. PacreKaeMOCTb no KOHycy AaHMM, cm 

4. nnoTHocTb cycneH3MM, r/CM* 

5. 3arycTeBaeMocTb. npM reMneparype 20-25 rpaiAyooD C muh 

6. CMenneKwe KaMHn c Tpy6oi«. MDa 

7. ConpoTMBneHHe icaMHfl (^MnbipauMfi bqau* MHa 6onee 

8. flaafieHMe npM pacmwpeHWw. MFIa 



0,3^.5 

1.8 
20.0-25.0 

1,8 
120,0 

5.0 

60.0 
flo4S.O 



-7- 



RU 2108445 CI 



Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of hquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
ex.plosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilUng operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a resuh of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressxire in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential. Pa; X, is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 v = 0.5 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • lO"* m^/c; d = 0.168 
m; 5 = 0.1 mm = 10"* m; grad P = 4 • 10"^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
mcrease the string's outer diameter by 0. 1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where ^ is Poinsot's factor; 
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\x = 0.25; E is the elasticity module of the steel, E = 2.1. 10^ MPa; P, is the inner pressure, 
MPa; P2 is the outer pressure, MPa; n is the inner radius of the pipe, m; T2 is the outer 
radius of the pipe, m, r: [illegible] d/r. 

Ut Pi = P2 + Pcxcess or P, - P2 = P^xcess, 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then fonnula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10"^ m; P2 = 20 MPa; ri = 0.075 m; r2 = 0.084 m 
[see original for fonnula] Pe^cess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mimng of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-1 0 "C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compres^r pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
mstallation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Brealdng Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 ^^C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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